Mechanism of interferon action. Translational control and the RNA-dependent protein kinase (PKR): antagonists of PKR enhance the translational activity of mRNAs that include a 161 nucleotide region from reovirus S1 mRNA.
The interferon-inducible, RNA-dependent protein kinase (PKR) is an important regulator of viral protein synthesis. Activated PKR inhibits protein synthesis by phosphorylating initiation factor eIF-2 alpha. The reovirus S4 gene, whose 1196 nucleotide mRNA transcript does not activate the PKR kinase, is efficiently expressed in vector-transfected monkey COS cells. By contrast, the 1463 nucleotide S1 gene of reovirus, which is a potent activator of PKR, is poorly expressed in COS cells. Virus genetic engineering was therefore used to examine the effect of the PKR activator sequence from the reovirus S1 gene on the expression of chimeric genes of reovirus in transfected COS cells. Chimeric S1/S4 and S4/S1/S4 reovirus constructions that included the PKR activator sequence from S1 in the sigma 3 ORF of S4 were expressed much less efficiently than wild-type S4. However, expression of sigma 3 from S4 (3'UTR/S1), which included the PKR activator sequence from S1 within the 3'-UTR of S4, was comparable to that from wild-type S4. Treatment of COS cells with 2-aminopurine, an inhibitor of PKR, increased the expression of the reovirus S1, S1/S4, and S4/S1/S4 chimeric genes but not the S4 gene or S4 (3'UTR/S1) chimera in transfected COS cells. Likewise, coexpression of the phosphotransfer-negative mutant PKR (K296R) increased the expression of reovirus S1, S1/S4 and S4/S1/S4 chimeric genes but not the S4 gene or S4 (3'UTR/S1) chimera in cotransfected COS cells. Truncated PKR(1-243) which includes the dsRNA binding domain but not the kinase catalytic subdomains was able to enhance the expression of reovirus S1, but did not affect S4 expression. The dsRNA binding protein E3L encoded by vaccinia virus also increased S1 expression similar to PKR (1-243) and PKR(K296R). These results suggest that the translational repression in vivo mediated by PKR is selective for mRNAs that possess the kinase activator region, and that the dominant negative effect of PKR on gene expression is likely mediated by the RNA binding activity of the PKR protein.